
UNTiED STATES ENVIRONMENTAL PROTECTION AGENCY 
ti.EGIONiX 

Mr. Tom Corn.,.,ell 

215 Frl:lmorrt Street 
San fran~::isco, Ca. $41 05 

11\lest.e:r.n Oil and Gas Association 
727 West 7th Street 
Los Angeles, CA 90017 

Dear M.r. Cornwell: 

l V MAY 1985 

DIVISJON OF OIL & GAS 
BAKERSFIELD 

The staffs of EPA-Region 9 and the California Division of 
Oil and Gas (CDOG) have been meeting with members of the Western 
Oil and Gas I>ssociation (WOGJ..}, the California Independent , 
Producers Association (CAIPA), and.the Independent Oil Producers 
Agency (IOPA) to detennine how wells injecting specific types 
of oil field fluids '<'Jill be regulated under the Underground 
Injection Control ( OIC) program in California. The 'purpose of 
this letter is to clarify: 

1. how we.Li.S injecting filter backwash (diatomaceous 
earth or multi-media filter backwash), water 
softener regen~ration brine, or air scrubber waste 
will be classified and regulate~ under the UIC 
program in Californj.a; 

2 e the requirel'nents y especially tlle regulatory deadlines 
for the Si..ibm.:r..ssion of permit applications and inventory 
i.nformat.ion for existin•:J -vrells 1 for different. classes 
of wells; and 

3e whic-h fonnations identified by CDOG in its pri.rr.acy 
applica.t.ion were verified as Underground Sources of 
Drinking W~ter (USDvJ) and exempted and which fbhnations 
were determined not to be USDWs and did not need to be 
exempted when primacy for CDOG v;as approved. 

In general, the classification and regulation scheme for 
wells injecting filter backwash, wate.r softener regeneration 
brine, or air scrubber wastes under the UIC program in California 
is: 

" w€~lls w.hich iniect filter backwash are Class II wells and 
are regulated £)y CDOGi 

"' wells w:1ich inject either water softener regeneration brine 
or air scrubber wastes for the purpose of enhancing oil or 
natural gas recovery are Class II wells and are regulated 
b;x• CDDG; and 

" \'lells "f<hich inject either water softener regeneration brine 
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or air scrubber wastes for disposal are either Class I 
or Class V wells and are regulated by EPA~ 

Attachment 1 provides: a precise statement about these v;·ell 
classifications; a brief d~scription of each of the fluids being 
injected~ clarification of how -wells used to inject commingled 
fluids will be regulated7 and a diagram which outlines how wells 
injecting the different types of fluids will be regulated and by 
whom in California. 

some, but not all, of the relevant requirements for Class r; 
II, and I!I wells under the UIC program implemented in California 
are: 

o Class I wells for existing wells {wells in operation prior 
to June 25, 1984) complete permit 
applications must be submiFted to EPA by 
June 25, 1985 (40 CFR 144.31[c] Ill and 
147 .25l[B]) 

for new wells, permits must be in effect 
prior to any construction (40 CPR 144 .. 11) 

<> Class II vrells CDOG has been delegated this portion of 
the UIC program and regulates this 
class of wells 

" Class _ _y_ we~]:..§. - for existing wells, a completed inventory 
form and the requin::d additional infor­
mation must be submitted to EP.i\ by :rune 25, 
19 8 5 { 4 0 C FR 14 4 • 2 6 [ d] Ill and 14 7 • 2 51[ B J ) 

- for nev.r wells, a complete inventory 
form and the required additional infor­
mation should be submitted to EPA 
prior to construction. 

Complete permit applications for existing Class I wells must be 
submitted to EPA by June 25, 1985. Considering the delays in 
classifying wells injecting filter backwash, water softener 
regeneration brine, or air scrubbing waste, allowances may be 
made for the submission of additional. clarifying information 
after June 25, 1985. However, allowances can only be considered 
if an application has been been submitted by June 25, 1985 and 
if the application represents a reasonable and substantial 
effort toward a complete permit application. 

Attachment 2 provides the exact definitions for the different 
classes .of wells and other pertinent definitions in the UIC 
program. Attachment 3 and 4 are copies of the permit application 
and Class V Inventory iotification, respectively. 

There, appears to· be some c6nfus ion about which form.ations 
in oil and gas fields are usmils and which formations in oil and gas 
fields are not USDWs under the urc program.. When CDOG submitted 
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its application for the Class II portion of the UIC program, 
it submitted information about a large number of formations in 
ail fields to be consider~d for aquifer exemptions. These 

·. included formations which produced oil or gas and formations 
which did not produce any oil or gas. After reviewing the 
information from CDOG supporting the aquifer exemptions requests, 
all formations which were USDWs and produced oil or gas were 
exempted but only some of the formations which did not produce 
any oil or gas were granted aquifer exe1nptions. These latter 
fo:nrtations "'ere not exempted because the supporting information 
demonstrated that they were not USDWs as defined by the UIC 
program. They yielded water which had a Total Dissolved Solids 
concentration greater than 10,000 milligrams per liter. 

Maps shmd ng the lateral extent of any formation which was 
exempted can be found in California Oil and Gas Fields {Vo],umes 
I, II 1 and III} and Appen7Hx B of CDOG,' s primacy application. 
They a1.·e available for review at the EPA office in San r"'rancisco 
or at any of tl:H;; CDOG d rict off • A list of those 
for:n1at.ions, which produce any oil gas and wet·e 
cons :ide red for as chment 5. 
A list of thos~ oil or gas 
and which were USDWs , is Attachment 6. 

1 would 
yom.· members 
in the UIC 
other 

1 to take 
who :n;-.et and 

• !f you 
clarif 

974-7285. 

ATTACm1ENTS 
1 - Well Classification and Regulation scheme 
2 UIC Definitions 
3 Permit Application 
4 Class V Inventory Notification 
5 List of Formations Considered for Exemption 
6 List of Formations Exempted 

cc: M.G. Mefferd, CDOG 
J. B. Braden, CAIPA 
Les Clark, IOPA 
Jim Cornelius, Sw~CB 
Bill Pf i.ster, CVRWQCB 
,John Atcheson, EPP. HQ 

of 

( 3 pages} 
( 3 pages) 
{10 pages) 
{ 7 pages) 
( 3 pages) 
( 1 page ) 
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Attachment 1 
Page 1 of 3 

: .... :_.: .... : ............................... : .......... · .... . 

,·. 

wells which inject filter backwash {diatomaceous or 
multi-media filter backwash) are Class II wells. 

Wells which inject water softener regeneration brine or 
air scrubber waste are not Class II wells, unless injection is 
for enhanced recovery, in which case the wells are Class II 
wells. 

Wells which inject water s6ftener regeneration bririe or 
air scrubber waste commingled with other fluids (e.g. produced 
water or filter backwash) are not Class II wells, unless inject­
ion is for enhanced recovery, in which case the wells are 
Class II wells. 

DescriE!Jon of Fluids being Injected 

Filter backwash is a fluid with an elevated concentration 
of suspended solids which "''ere removed from produced wa.ter. 
In general, produced 'i9Jater is passed through either diatom­
aceous or multi-media filters to remove SU13pended solids. 
Periodically, these filter~ are washed with either fresh or 
produced water, which h~s no additives, to remove the suspended 
solids concentrated in the filter resulting in a filter backwash. 

water softener regeneration brine is a fluid with high 
concentrations of total dissolved solids, especially calcium, 
magnesiu.rn, and chloride. In general, produced water is softened 
by passing it through a resin which replaces calcium and magnesium 
ions in the water with sodium ions. Periodically, the resin 
in the water softener unit is regenerated with concentrated 
s6lutions of sodium chloride, which replaces the calcium and 
magnesium ions captured on the resin with sodium ions in the 
solution, yielding a water softener regeneration brine. 

Air scrubber waste is sulfur dioxide scrubber blowdown 
{also commonly knovm as scrubber liquor) with high concentrations 
of total dissolved solids (much greater than 10,000 ppm) In 
ge·neral, crude oil is burned for pm.,er to produce steam, which 
is injected to enhance the recovery of extremely heavy crude 
oil. Air scrubbers are required when the crude oil is burned 
because Kern County is a Non-Attainment ;..rea for air quality 
with respect to sulfur dioxide. 

··.,. 
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Clarifying the Classification of vlells 

;Injecting Cornmingled _Fluids 

17 MAY 1985 

Attachment 1 
Page 2 of 3 

Wells injecting only filter backwash or filter back~ash 
commingled with produced water will be Class II wells and will 
be regulated by CDOG. 

Wells injecting fluids with either water softener regen­
eration brine or air scrubber wastes into oil and gas producing 
fc,rmations for the purpose of enhanced recovery will be Class 
II wells and will be regulated by CDOG. 

Wells irijecting only water softener regeneration brine or 
only air scrubber wastes into non-oil and gas producing formations 
are not Class II wells and will be di0ectly regulated by the 
regional office as a Class I or v well. 

Wells injecting either water softener ion brine or 
scrubber wastes r with water into non-oil 

we 

On the 
or EPA is 
inj a 

formations are Class II wel and will 
the regional office as a Class I or v 

e is chart which sumrnar.izes v7hether CDOG 
for any given well based on the type 

injection formation. 
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FLUID nm::crrn PURPOSE OF INJECTION ZONE WELL UlC PE:RI-U1' 
INJBC_r~ION~-------------------------·------~~~~SSIFICATIC~~· --------~AG~~~~~~ ---

A. Diatanacecus Earth ---~t-- Disrosal or ----"ip.ll- Above or int.o a USf'M* ---tt~ Class H 
Filter Backwash Enhanced Recovery . Bel0\·1 lcr.·re:rmost USfli 

ami 
' 

' 
.; 

' 

____ ....,"" EPA**l 

B~ 1. Water. Softener. 

{

Disposal 

r Above or into a USt~J --~~ Class V 

Lllelow l"""rmost usnw __ .....,.Class I 
I 

EPA i Regeneration Prine 
2. Air Sc rubt)€ r l'las te 

~::nhanced Recovery --------------------------~ Class II 
•· 
~' 

-{
~AL"'Ove Ot' into a usrw --~ ... to-Class v 

c. 1he follo,.,ing \\-'8Stes ['Disposal 
ccmmingled with 
with produced flu ids t p. flelow lowetmost USl"JW ---+- Class I 
1. water Softener -

RE>gener0tion Rrine 
2. Air Scrubber waste Enhanced Recovery--------------- Class 11 

EPA 

------ a::oG ~ ....,. 

** 

~. 

:f<; usrw (Underground Source of Drinking Wi'lter)~· an aquifer or its rort.ion that contains fewer than 10,000 ~/1 
total dissolved solids and is not an exempted aquifer (see 40 CFR 144.3 for full definition} 

i 

EPA n~uh:-rrrents for Class v "'>elJ_g are: submission of lnventocy infotl'!B:tion to EPA by operator {40 CFR 1J4.26) 
and that EPA assess-oont of those well;; to determine the need for requirements or regulations ( 40 CfR 146 ~52(b)) 
There are currently no permitting requirenents for Class V ~->>ells under EPA's UIC prcx.]r-am. However, EPA ~as ~ F; 
the cption to requixe and the cperator bas the option to request a permit. . EPA cannot preclude the Stat~ OQ rt 

{OJOG) from regulating these wells under State laws or regulationst so (.'{XXj's existing state program app.J;ies. ro ·~ 
· Lv tr' 

0 ~ 
1-n ;:J ,.,. 
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Attachment 2 

Region 9 UIC Progre:an. Info:J.:mation Sheet 

'!he Safe Drinking 'Vater Act. {SI»lAl of 1974 1 as attended, requires the 
u.s. Envi.r00!.1:'1ental Protection AgenoJ (EPA) to est..ablish a pr""""ram which 
provides for the safety of wr nation's drinking water. one part of this 
program, Undergrcund injection Control (UIC), has been established to prevent 
contcm.i.naticn of underground scuroes of drinking water due to :i.n'p:roper 
design, con:st.r. .. u::tion and operation of injection wells.. ·Although· not recog­
nized, the injection of waste materials is a very ccm:ron practice.. For 
ex.~le, the oil and gas induSt..')' operates tens of thouscu"'lds of wells nation­
wide which inject brine or brackish ~mstewater in the production of oil 
a.'ld \;~as. Other t:;:>pes of injection wells include ha:zardoos waste diSflC'Sal 
cperation:s wells, indJ.strial waste disJ;:OSal ...,-ells, :m.l.'"licipal dispcsal 
cperations wells, and nuclear storage and disposal wells. 

' 
By definition, an Un~rground Soorce of Drinking r.;ater (USON) is an 

aquifer or a portion of a.'l aquifer: 

Which supplies any public water systemi or 

whiCh contains significant quantity of ground water to supply a 
public water system; ~"d 

c-urrently supplies d.:rif'Jdng water for hJman consumption: or 

contains fewer than 10,000 mg/l total dissolved solids 
('l"'DS) a:.1d is not an exew.pt.ed aquifer. 

An aquifer is a geological fo:rrretion that is capable of yielding a sigr1ifica1"1t 
amount of water to a well or to a springs. An exempted aquifer is a.'l aquifer 
that cannot new a"'ld will not. in the futl..l.re serve as a source of drinking water, 
as deten:nined ~ EPA. 

¥Jell Classification · 

'A \~~ell is defined as a oored, drilled or driven shaft or dug hole 
whose depth is greater than the largest surface dirrensioo. There are five 
classes of injection w'8l1s v."hich are regu.lated b'j the UIC program. A 
specific well classificatio:. is made by dete~ning the type of fluid to 
l.-e injected and the geologic area into which the fluid is to be. injected. 
Injection well classes are s·umrua:rized as follows: 

Class I Class I >wells are runidpal and industrial disposal >wells 
(inCluding vells used by generators of hazardaJS waste and 
owners of hazardous waste management facillities) which 
inject fluids l:Jela.: the lonerroost formation containing, 
within one quarter mile of the '\liell bore, an underg:t:ru':"ld 
source of drinking water. 
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·. Class II 

Class III 

Class rv 

Class V 

-2-

Class II -v..alls are associated withoil and gas prrouctioo 
or liquid h:ydrcr....aroon .storage~ 'Ihese wells inject fluids 
which are brought to the su:rfa.:..-e for the enhanced recovery 
of oil a."ld natural gas and for the :storz,.ge of hydrocarbons. 

Class !H wells inject fluids for the extrz1ction of 
minerals and a.:.re used in conju.flction with solution 
mining of mine:raJ..s. 

Class IV wells are used by generators of hazardous and 
radioactive w-astes. These itr'Blls iniect into a forma­
tion ¥1hich wi t.t'lin one qu.arter of a mile of the well 
contains an U.'1derg:rcu,.'1d sod .. n::e of drinking v.-.a_ter. 
Class IV wells are prohibited. 

Class V '<<Blls are wells ¥>1flich do not reet the criteria 
listed for classes I through rv. Generally, wells 
covered i..t.'1det: this classification inject non-hazardous 
fluids into or atx:r-1e formations that contain lmder­
grOi.md so..u::ces of drirJ};:ing w-at.er. Class v wells inclt.'<'ie 
the follOii!ing, but z.re not .. li.rrd.ted to these typ2s of 
\tlells: 

1. .air condi tio:.ing return flo.v wells used to retm11 to the 
St...';>ply aquifer b.'le water used for heating or ccoling in 
a heat pump ( Questio:maire II) ; 

2. cesspools including multiple ~lling, caumut1ity or re­
gionaJ. cessfcols, or other devices t..>-.J.at receive wastes 
which have a.:-1 CY,0:'ln botta:n and scmetilTBS have perforated 
sides. Ti~e UIC requirements do not apply to single family 
reside:;tial cesspcols nor to no::l-'r.eside:~tial cesspools 
which receive solely sa'1itary hT?..Stes and have the capacity 
to serve fewer than 20 persons a day (Q-uestionnaire II} ; 

3. cooling water ret\.L.'!l flow v.-oells used to inject water pre­
vicusly used for cooling (Ouestion.;oaire II); 

4.. dry wells used for injection of Y.>astes into a su.l:>s1...1r.face 
formation (Questionnaire II)i 

5. drainage wells used to drain sutfac"e fluid, primarily storm 
runoff, into a subsurface fo:r.rratio:-1 {Ouestion:.aire II); 

6. recharge ¥rells used to replenish the water in an aquifer 
(~uestio~'"laire II}: 

7. salt water· intmsio:J barrier wells used to inject water 
into a fresh \v'ater aquifer to p:re•Jent the intrusion of 
of salt water in the fresh water {Ouestio~'1aire II }t 

8. sand backfill and other backfill wells used to inject a 
mixture of water and sand, mill tailing;:; or other solids 
into mined out portions of su.bs;.u::face mines regardless 
of -w"hether or not it is a radioac..'tive w'Clst_e (Ouestio':"ln.aire !I); 
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'''""''~-''- ....... systan wells used to inject the -waste of effluent 
fran a multiple owelling, blsiness establishl:rent r cam­
mmity or regional bwsiness establisl'n:rent septic ta'1k" 
'!'he UIC req<Ji:re:::rents do not apply· to single family 
residential septic system wells, nor to non-residential 
septic system wells whic:h are used sole~y for the 
disposal of sanit2L~ wastes and have the capacity 
to serve fewer tham 20 persons a day (Questiont'!aire !I); 

10. subsidence c...'Ontrol wells (not used for the purpose of 
oil or natural gas production) used to inject fluids 
into a non-oil or gas p:roducting zone to :reduce or 
el±rrdnate subsidcn~~ associated with the overdraft of 
fresh water (O~stio~~i:re II}~ 

11 .. radioact·ive waste dis,I?OSal wells other than Class IV 
(Q'uestionna.i:re :o; ., 

12. injection wells associated the re,CO'i?e:r:v geothemal 
energy for aguac-.Uture, 

I)~ 

13 .. 

14. 

15 .. wells used 

of 

ccnventio:1al rnines such 
!); 

lignite, 

17. agdcu.lt·ural drainage wells (Questio:1naire II); . 
' . 

18. air scr~.tbbe:r waste dispu""'Sal wells (except if injection is 
for eTh~nced recovery of oil and gas in california); a~ 

19. water softener regeneration brine wtiste disposal wells 
(except if injectioo is for enl:tf!.nCed recovery of oil and 
gas in California). 

-. 
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IJN\TED STATES ENVlRONMfNiAL PROTECTION AGENCY 

UNDERGROUND if.!Jf.CTIOI'-.l CONTROl 

Att.achrnent 3 

I ce:r<'ify under pemJfty of few that this document l!'lm:f lt!f atuu::hments wr;:re pr¥Jp.ered t.mder my diun::tion at 
.!.fupenn~"lion b? accordtmce with m syst.:;m des~gmg;d to t~.ssure thet qualified personnel properly gt&tiler emd eve!uate 
<the inlounation submittc<Jd. Basad on my inquiry of the person or porsrms who mtHI!J{JO the systern, or those parsons 
cfirecOy responsible for gathering tbe inforrnstion, thrt im'ormvtion submitted is, to the best of my knowldege and 
tu.~lif:f_ ifiHi, &cr::urate, end complete./ ,wn nw&NJ th&t there ~&re signilicant peneffies for submitting fslst! informwtion, 
im::ludlng the possibility of fine tJiJd imprisonment for knowing violations. (Ref. CFR 12.2.6) 
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'f~"l .. 
"Po{" .. ~ ... 

T~"'D .. 
"'R .. 
.. H" 
""X" 

Wells used to inject waste below the deepest underground wurce of dri.n.k.ing water. 

Nonh::v.ardous industrial dispo§'S..l well 
Nonhazardous mtmicipal disposru wei! 
Ha:r..ardous waste disposal wetl in~gbelow USDWs 
Other Class I wells (not included in T~ "l/' "M, fi or .. Wj 

O:J a.nd gas production aod storqe Ttl~ injection wells. 

Pzoouc:OO fluid disposal well 
Enhaoct:d rt:l.:Overy vrell 
Hydror..arbonn storage well (excluding natural gas)' 
OilierCl..w ll wel.ls (not included in T)"tl'C"'D,""'R, "or .. Hj 

Sped.a! pr~ injo...-tion wells. 

Solution mining well 
Sulfur mining well by Frnsch p~ 
Uranium mining well (exclooing solution mining of conventional mine:&) 
<P..her Class m wells (not i:Dcluded m T)"tl'C .. G," ... S," or "Uj 

WelJs not included in classes above. 

Class V wells which may be ~rmitted under f I4U2 

Wells not currently classified as CllllSS I, H, UI, or V. 

U'A F!l>.'1217~(1141J}.Mn;)."'\U: 
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' .......... ~...- ... ·~··~~--- -·--.:,.,.._,,,. .. 

INSTRUCTIONS - Form 4 - Underground Injection Control (UIC} 
Permit Application 

Form 4 must be completed by all owners or operators of Class 
I, II, and III injection wells and Others who may be directed 
to apply for a urc pennit by the Director. 

I. EPA I.D. NUMBER- Fill in you~ EPA IdentificatiOn Number. 
If you do not have a number, leave blarik. 

II. FACILITY NAI~E AND ADDRESS - Name of. well, well field or 
company and address. 

III. OWNER/OPERATOR NAME AND ADDRESS ..i. Na..'!le and address of owner/ 
operator of well or wall field. 

IV. OWNERSHIP STATUS - Mark the approp.riate box to indicate 
the of ownership. 

V. SIC CODES - List at least one and no more than four S 
Industrial Codes (SIC) t best describe the nature of the 
business in order of priority. 

VI~ WELL.STATUS- Mark 
inject wells on the 
the State. Mark Box B 
date of t.he urc 
injection. Box C 
underground injection 
by the effective date 

Box A were as 
ive UIC ram 

the well(s) existed on effective 
for the State but ~<Tere not utilized for 
be marked if the ication is for an 
ect not constru or not completed 

the DIC ram for the State. 

VII. TYPE OF PERMIT- Mark •rndlvidual~ or "Area" to indicate 
the type of permit desired. Note that area permits are at the 
discretion of the Director and that wells covered by an area 
permit must be at one site, under the control of one person and 
do not inject hazardous waste. If an area permit is reqUested 
the number of wells to be included ih the permit must be speci­
fied and the w~lls described and identified by location. If 
the area has a com!110nly used name, such as the "Jay Field", 
submit the name in the space provide'd. In the case of a project 
or field which crosses state lines, it may be possible to consider 
an area permit if EPA has jurisdiction in both States. Each such 
case will be considered individually, if the owner/operator 
elects to seek an area permit. 
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VIII. CLASS AND TYPE OF WELL - Enter in these two positions the 
Class and type of injection well for which a permit is requested. 
Use the most pertinent code selected from the list on the 
reverse si.de of Form 4. When selecting type X please e:.:plain 
in the space provided. 

IX. LOCATION OF WELL - Enter the latitude and longitude of the 
existing or proposed well expressed in degrees, minutes, and 
seconds or the location by township, and range, and section, 
as required by 40 CFR 146. If an area permit is being requested, 
give the latitude and longitude of the approximate center of 
the area. · 

X. INDIAN LANDS - Place an 11 X" in the: box if any part ,of the 
facility is located on Indian lands. · 

XI. ATT.I\CHMENTS - Note that information requirements vary 
depending on the injection well class and status. Attachments 
for Class I, II, and III are described on pages 3-7 of this 
docu~ent and listed by Class on page B. Place EPA ID number in 
the upper right hand corner of each page. 

XII. CERTIFICATION - All permit applications { eAcept Class II) 
must be signed by a responsible corporate officer for a cor­
poration, by a general partnei for a partnership, by the 
proprietor of- a sole proprietorship, and by a principal executive 
or ranking elected official for a public agency. For Class II, 
the person described above should sign, or a representative duly 
authorized in writing. 

ED _00 1 000_00029051-000 13 
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INSTRUCTIONS - Attachments 

Attach.ments to be submitted with permit application for Class 
I, II, III and other wells. 

A. AREA OF REVIEW METHODS - Give the methods and. if 
appropriate, the c~lculations used to determine the size 
of the area of review (fixed radius or equation). The 
area of review shall be a fixed radius of l/4 mile from 
the well bore unless the use of an equation is approved in 
advance by the Director. 

B. MAPS OF WELtS/AREA AND AREA OF REVIEW - Submit a topographic 
map, extending one mile beyond the property boundaries, 
showing the injection well(sJ or project area for which a 
permit is sought and the applicable area of review. The 
map must show all intake and discharge structures and all 
haz,:llrdOl.tS 'l'i'aste~, treatment, s , or disposal facilities. 
If the application is for an area permit, the map should 
show the distribution mani (if icable) ing 

action fluid to all walls in the area, includ all 
ints. Withiri.the area of review, the 

map must 

Class I 

.. . 

The number, or name, a location 
wells, injection wells, abandoned 

bodies of water~ apr , 
subsurface), quarries, water wells 
surface features, luding 
and faults, if known or su 
of public record is requ 
map; 

Class II 

of all 
wells, 

s ( 
other 
and , 

Only infot1nat 
included on this 

In additlon to requirements for Class I, include 
pertinent information known to the applicant. 
Requirement does not apply to existing Class II wells; 

Class III 

In addition to requirements for. Class I, include public 
water systems and pertinent information known to the 
applicant. 

C. CORRECTIVE ACTION PLAN AND WELL DATA - Submit a tabulation 
of data reasonably available from public records or 
otherwise known to the applicant on all wells within the 
area of review, including those on the map required in B, 
which penetrate the proposed injection zone. 
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such data shall include the following: 

Class I 

A description of each well*s type, construction, 
date drilled, location, depth; record of plugging 
and/or completion, and any additional information the 
Director may require. In the case of new injection 
wells, include the corrective action proposed to be 
taken by the applicant under 40 CFR 144.55. 

Class II 

In addition t6 requirements for Class I, in the case 
of Class !I wells operating over ,the fracture pressure 
of the injection formation, all ~nown wells within the 
area of review which penetrate formations affected by 
the increase in pressure. This requirement does not 
apply to existing Class XI wells. 

Class III 

In addition to 
action 
Class III wells. 

s fbr Class !, the corrective 
CPR 144.55 for all 

D. MAPS AND CROSS SECTIONS OF DW'S - Submit and cross 
Bections indicat the vert 1 of a 
sources of drink water within the area of review 
vertical and lateral l ts for Class I), their position 

to the inj~ction formation and the direction of 
water movement, ~r;here known, in every underground source 
of drinking water which may be affected by the propo*ed 
injection. (Does not apply to Class !1 wells.) 

E. NAME AND DEPTH OF USDW'S (C!ASS II} - For Class 1! wells, 
submit geologic name, and depth to bottom of all underground 
sources of drinking water which may be affected by the 
injection. · 

F.. MAPS AND CROSS SECTIONS OF GEOLOGIC STRUCTURE OF AREA ~· 
Submit maps and cross sections detailing the geologic 
structure of the local area (including the lithology of 
injection and confining intervals) and generalized maps 
and cross sections illustrating the regional geologic 
setting. {Does not apply to Class II wells.) 

•· •• ,> 

ED _00 1 000_00029051-000 15 



G. GEOLOGICAL DP.TP. ON INJECTION AND CONFINING ZONES (CLASS 
I!) - For Class II wells, submit appropriate geological 
dat~ on the injection zone and confining zones including 
lithologic description, geological name, thickness, 
depth and fracture pressure. 

H~ OPER~TING DATA~ Submit the following proposed operating 
data for each well (including all those to be covered by 
area permits): (1) average and maximum daily rate and 
volume of the fluids to be injected; (2) average and 
maximum injectiol'l pressure;: ( 3) nature of annulus fluid; 
(4) for Class I wells, source and analysis of the chemical, 
physical, radiological and biological characteristics, 
including density and corrosiveness, of injection fluids; 
[5) for Class II wells, source and analysis of the 
physical and chemical characteriitics of the injection 
fluid; (6) for Class III wells, a qualitative analysis 
and ranges in ntrations of all ~onstituents of injected 
flu If the information tary, maximum 
concentrations only may , but all records must 
be i.ned. 

I. FORMATION TESTING PROGRAM - Descri formation 
test ram. For Class 1 wells the. program m.ust 
des to obtain data on fluid ssure, 

ure other i , chemi ical 
.character in action matrix 
chemical sties of the formation 

For Class II wells the testing must be designed to 
obtain data on fluid pressure, est fracture 
pressure, phys 1 and chemical characteristics 
of the injection zone. (Does not apply to existing Class 
II wells or projects.) 

For Class III vtells the program must be designed to obtain 
data on fluid pressure, fracture pressu~e. and physical and 
chemical characteristics of the forruation fluids if the 
formation is naturally water bearing. Only fracture 
pressure is required if the formation is not water bearing. 
{Does not apply to existing Class !II wells or projects~) 

J. STIMULATION PROGRAM ~ Outline any proposed stimulation 
program. 

K. INJECTION PROCEDURES ... Describe the proposed injection 
procedures including pump, surge, tank, etc. 
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L. CONSTRUCTION PROCEDURES - Discuss the construction proce­
dures (according to Sl46.12(b) for Class I) to be utilized. 
This should include details of the casing and cementing 
program, logging procedures£ deviation checks, and the 
drilling, testing and coring programs, and proposed annulus 
fluid. (Request and submission of justifying data must 
be made to use an alternative to a packer for Class I.) 

M. CONSTRUCTION DETAILS - Submit schematic or other appropriate 
drawirigs of the surface and subsurface construction details 
of the well. 

N. CHANGES IN INJECTED FLUID - Discuss expected changes in 
pressure~ native fluid displacement 4 and direction of 
movexuent of injected fluid. ( Cla~s II and III wells only.) 

' 
0. PLANS FOR WELL FAILURES - Outline contingency plans (proposed 

plans, if any, for Class II) to cope with all shut-ins or 
well failures, so as to prevent migration of fl~ids into 
any USDW. 

P. MONITORING PROGR.l\M - Discuss the planned monitoring program. 
This should be thorough, including maps showing the number 
and location of monitoring wells as appropriate and a 
discussion of monitoring devices~ sampling frequency, and 
parameters measured. If.a manifold monitoring program is 
utilized, pursuant to Sl46.23(b)(5), describe the program 
and compare it to individual well monitoring. 

Q. PLUGGING AND ABAND0Nt1ENT PLAN - Submit a plan for plugging 
and abandonment of the well including: (l) describe the type, 
number, and placement (including the elevation of the top 
and bottom) of plugs to be used; (2) describe the type, 
grade, and quantity of cement to be used; and {3) describe 
the method to be used to place plugs, including the method 
used to place the well in a state of static equilibrium 
prior to placement of the plugs. Also for a Class III w~ll 
that und.erlies or is in an exempted aquifer, demonstrate 
adequate protection of USDW's. 

R. NECESSARY RESOURCES - Submit ev~dence such as a surety 
bond or. financial statement to verify that the :resources 
necessary to close, plug or abandon the well are available. 

s. AQUIFER EXEMPTIONS - If an aquifer exemption is requested, 
submit data necessary to demonstrate that the aquifer 
meets the following criteria: (l) does not serve as a 
source of drinking waterr (2) cannot now and will not in 
the future serve as a source of drinking water; and (3} 
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.·. 

the TDS content of the ground water is more than 3,000 
and less than 10,000 mg/1 and is not reasonably expe·cted 
to supply a public water system. Data to demonstrate 
that the aquifer is expected to be mineral or hydrocarbon 
producing, such as general description of the mining 
zone, analysis of the aJnenability of the mining zone to 
the pro~osed method, and time table for proposed development 
must also be included. For additional information on 
aquifer exemptions, see 40 CFR 144.7 and 146.04. 

T. EXISTING EPA PERMITS - List program and permit number of 
any existing EPA permits, for example, NPDES, PSD, RCRA, 
etc. 

U~ DESCRIPTION OF BUSINESS- Give a;brief description of the 
nature of the business. 
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. . ' 

Class --· 
I 
new well 

existing 

II 
new well 

existing 

III 
ne1;; well 

existing 

Other 
Classes 

.. 

Attachments to Permit Application 

Attachments 

A, B, C, D, F, H - S, U 

A, B, C, D, F, H - U 

A, B, Cr E, G, H, M, QJ R: optional - I, J, K, 
N, O, P, U 

A, E, G, H, M, Q, R- U; optional- J, K, N, 0, P, Q 
.; 

A, B, C, D, F ~ H, If J I K, M - s, u 

A, B, C, D, F, H 1 J, K, M •• U 

To be specified by the permitting authority 
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REGiON IX 

215 fri:lmorrt StrHt 
San fmncisco, Ca. S4"WS 

Attachment 4 

Re; Info:t.1nation on Class V Injection wrells for Un"1el!'grou."1d Injection 
Control Program of the Envirornental Protection Agency (EPA) 

To whan it may concern: 

As requilred by EPA !fegulations [Title 40 of the O::lde of Federal 
Regulations (CFR), Section 144,26] F owners and operators of all Class V 
injection wells in American Samoa, Ar:izona, California, Hawaii, Nevada, 
and the Trust Territories rrust submit info::::rration about these wells to 
the EPA by June 25, 1985 .. 

A well is defined as a ~bo1:ed¥ d:rilleo ot d.dven shaft, ·or dug hole; 
whose depth is greater t..~n Lhe laroest surface dirrension (40 CFR 146 .. 3} ... 
Class V wells include a dlv'erse grcup of wells used for residential, :rm.n1icipai 
or industrial purposes. P, rolfe detailed list of the t:ypes of Class V 
wells. is enclosed {see attachment A). · 

Please provide EPA, Region 9 with information regarding Class V 
7.~lls within your jursidiction or operation~ Include it1foniEtion on all 
injection wells located in t..he states mz;ntioned al:XY'Je. Questionnaire I 
should be carpleted. for radioactive wast,e disposal wells, geothe:rmal energy 
recovery -wells, brine retu.r.-1 flei'l wells 1 m..micipal a..!d industrial disr.osal 
-w-ells (othetr than those classified as Class I as defined in t;'1e enclosed 
attacl:l.!Th2nt), air scrubbers w-aste disposal ~lls (except :tf injectio.! is 
for enhano~d ret.::oveey of oil and gas in Califomia) , water softener 
:reger:era.tion brine waste disposal wells {except if injection is for enhanced 
recovery of oil a.nd gas in C'~lifornia} 1 wells used in experi.mental tech­
nologies and solution mining,. Questioru'laire II should be completed for 
all other -well types of Class V wells. 

Please complete either or both of these q...Iestion"'Eires to .the 
best of your ability and returm the information in the self-add:cessed 
envelope by Ju:.:1.e 25, 1985~ If you do not have any or kncr,.;r of any Class V 
"lfl.-ells, please note on the question,.'1aires that you have no or k .. t!a¥ of no 
Class V \tells~ Your cooperation in this effort will be greatly appreciated. 
This infonna.tion could result in the prevention or i1nproveme:~t of a water 
qdali ty problf.m:t in the grcund water in yo.Jr area. If ycu have any ql..lestions, 
please contact Jayne Carlin of l1lY staff at (415) 974-7116 .. 

Enclosures 

Sincerelyh qc_ __ /( 
Pete Uribe, Chief 
Undergrou11d Injection Control Section 
Wiater Managerrent Division 
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QUESTI(!.JNAIRE I 

1. Facility Nwae: 

3. 

Facility Address: 
-------------------~--------·--------------------------

{Include Coonty) 

Telephone Nurrber: ~--~}----------~---------------------·----------~-
Na.rre of Legal Contact:. ___________ ..._ _______________ _ 

Address of Legal Conti'lct :. ___ _ 

--------------------------------------------------------
/>..ddress of OWner: 

, na:m.s of 

-Address 

Sta.te Lands 

about the 

Exact of of 

**************************************************************************************** 

* Exact Location of ~tell by Latitude and longit-....:de to the nearest secondr or by 
Township, P..ange, Section, Q;Jarter-Sections; o:r by street address if l<Y...:ated 
at a private address. 

** For assistance, in dete:tmining type of well; see Attachment A - pages 2 a.nd 3. 

***Cedes for t;;ell Status: 
uc = under construction 
AC = active 

TA = temporarily plugged (no longer used but not plugged) 
PA = permane:1tly plugg-ed & abandoned and app:rovoo v; state 
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Page 2 

Ncu-ne or Ident-~Date of Casing and Total ~Average and Maximum Date of Last 
ification Ccrupletlon Cementing Depth . !njectio::1 Pressure Mechanical 
of \¥all of ¥<Jell Records of Well at tiiell Head Inte it • Test* 

-------4--~~~~----~~ 

5. List the n.atu:re a11d vollJ!i'e of the fluids injected into the well: 

Nare or Identi- I 
_ficaticn of wen 

Identification and Depth 
Description of of Formation into v1hich 
In~cted-'F'-1'-u __ i_d_s __ *_*+-~--1-':te.:;..c;;;;..ll is injected. 

Average and Maximum 
Injection :R9te 

6. Are any of the following fluids injected into the well{s)? If so, "''.hat is 
·the voli..l.TI€ and freq11ency of th.e injected fluid? 

Stm:mwater: 

Spills: 

7. Ident.Hy and disc·Jss each lor-~tion, purpose, freque:1cy of use and depth of all 
disposal wells on the site: 

8. Nan-e and Title of Preparer of Questior.naire --------------~--· ----

* Liquid and gas pressure tests, annulus pressure tests et.c. which t>;;>st for.· leaks in 
casing, tubing or packer or significant ooverrent into an undc:r:g.r:ound soi.lrce of drinking 
water through vertical chan.:'lels adjacent to injection well bore. 

** Include in yrur answer the process or business that produces the fluid and t.he chemical 
constituents of the fluid. 
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QUESTIOONAIF.E li 

Facility Name: 

Facility Address: 

(Incluje Ccunty) 

Telephone Nurroor: _;_--""'----------..:.....------------------
Natre of Legal CO.."itact: __________________ ..,._. _______ _ 

Address of Legal Contact:_·------------------------------~----------~----

Name of O..me:r ~ 

·Address of Owrer: 

Private _____ Public State·-·_ Federal Indian Lat'"lds 

Number of ~ll(1.3:[ee of~ Location of Well(s) Status of well{s)** 

l 

Nane and Title of Preparer of Question."iaire 

****************************************************************************** 

* For assistance in dete.rrnining type of well, see Attachment A- page 2 and 3. 

**Co::les for well Status: 
UC = under construction 
AC = active 

TA = temporarily abandoned (no longer used but not plugged) 
P,Z\ = pe.rnanently plugged & abandoned and approved by state 
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.. 
J Jl..l"J'.ACflMENT A 

Region 9 UIC Progrzin Information Sheet 

'I'he Safe Drinking water Act {S!JfiF.) of 1974, as amended, requires the 
U.S. Exwironmental ProtE.:ctic,n. A~~ency (EPA) to establish a program which 
provides for the safety of o.1r r..ation's c'.rinking water. One part of this 
program, Undergrrund Injection Control ( UIC) , has been established to prevent. 
<. .. ontamination of undergramd sa.u:ces of drinking \'later due to :i.n'proper 
design, constrt.tction and operation of injection wells. Although not recog­
nized, the injectioo of 'hraste m3!terials is a very camon practice. For 
example, the oil and gas indust...."'Y operates tei'S of t.hrusandS of wells n.?.tion­
wid<:: ~1hich inject brine or brackish \>Ja.Ste-o~~ater in the production of oil 
a~d ~3s. Other types of injection wells include hazardous waste disposal 
q;>erations r.-ells, industrial waste disposal wells, runicipal diS:f.'OSal 
operations wells, and nuclear storage and di~?Sal welJ~. 

Under9_E£Und Sources of Dl::inkin.g_~r 
. .t . 

By definition, an Undergrour1d Source of Drinking r1ater (US:CW) is an 
aquifer or a portion of an aquifer: 

'\<t'hich public water or 

quantity of 

water for human 

fe\#!s;r than solids 
a.:1d is not an e.x:erniPt.ed 

is a 
ari'!CUnt of water 
that cannot nod and fu"Cure serve as a srurce: of 
as 

i'llell Classification __ .... ____ 
A well is defined as a bored, drilleCJ or driven shaft or dug r10le 

t-;rhose depth is greater than the largBSt surface di:n:ensioo. There are fl.ve 
classes of injection \\>ells ¥rhich are regulated try the UIC program. .A. 
specific well classification is made by detepnining the type of fluid to 
be injected and the geologic area into which the fluid is to be injected. 
Injection well classes are summarized as follows: 

Class I Class I wells are runic:ipal and industrial disposal wells 
(including W>ells used by generators of hazardcus waste and 
O¥rners of hazardcus ~,o,-aste managarent facillities) which 
inject fluids belov the lowermost forrnation containing, 
within one q1.1arter mile of the 'h'01l bore, an undergr-oond 
source of drinking water:. 

<·;.·' 
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Class II 

Class III 

Class IV 

class v 

Class II wells are associated with oil and gas productic.., 
or liquid hydrocarbon storage. '11lese wells inject fluids 
'Which are brought to the surface for the e:t1hanced recovery 
of oil and natural gas and for the storage of hydroc.ar:bons~ 

Class III wells inject fluids for the extraction of 
minerals and are used in conjunction with solution 
mining of minerals. 

Class IV wells are used by generators of haza:rdoos and 
radioactive wastes. These ~lls inject into a forma­
tion which within one quarter of a mile of the well 
contains ax1 unde:rgroJnd source of drinking water~ 
Class IV wells are prohibited. 

Class v wells are wells "'ttich do not meet the criteria 
listed for classes I through IV~ ' Generally, wells 
covered under this classification inject non-hazaJ::dous 
fluids into or above formations b,at contain under­
grourld sources of· drin.l.dng \lo'ater ~ Class V wells include 
the follaring, b-ut are not lil!d.ted to these types 'of 
\>'ells: 

l. air Conditioning return flow wells used to return to the 
supply aquifer t.i<e water used for heating or cooling in 
a heat pi.llllp (Questionnaire n}; 

2. cesspools including :multiple &welling, ccrmnunity o.:r: re­
gional cesspools, or other devices that receive wastes 
whic.h have a."l open oottcrn a.'1d scrnetirres have perforated 
sides. The UIC kequirements do not apply to single familv 
reside:1tial cesspools nor to no:-;-residential cesspools -
which receive solely sa.'"litary wastes and have the capacity 
to serve fe'Wer than 20 persons a day (Questionnaire II) ; 

3. cooling water return flow v.>ells used to inject water pre-· 
viously used for cooling (Question:'1aire II); 

4. dry wells used for injection of wastes into a subsurface 
formatio::·t (Q-uestionnaire II}: 

5. drainage wells used to drain 'surface fluid, primarily stonn 
runoff, into a sut'Surface fo.rm3.tion (Question..'1ain: l!) j 

6. recharge wells used to replenish the water in an aquifer 
(Ouesti~~"laire II); 

7. salt water intrusio:-t barrier \velLs used to inject water 
into a fresh water aquifer to prevent the intrusion of 
of salt water in the fresh water ( Questio:m.aire II h 

B. sand backfill and otlJ.er backfill wells used to injt:>ct:. a 
mixture of water and sand, mill tailings or othe:t~ f~Oli.ds 
into mined rut portions of subs;.rr:face mines regard1t1SS 
of whether or not it is a radioactive waste {Questiotlnair:e II}; 
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9. septic systern "-'ells used to inject the !flaste of effluent 
fran a multiple G'\\cBlling, b.winess estoblisb:rrent, cc:m­
m.mi.t-y or regional bl..lsiness establisl:'~IDent se_pt.ic tank. 
'I'he tJIC requirerrents do not apply to single family 
residential septic syst~m wells, nor to non-residential 
septic system wells which are used solely for the 
dispc"\Sal of sanitary· •wastes and have the ca.padty 
to S>-:::rve fe;,;'er than 20 persons a day (Questionnaire II); 

10. subsidence C.'Ontrol \•-ells {not used for the puqx:>Se of 
oil or natural gas production) used to inject fluids 
into a non-oil or gas prodl.tcting zone to reduce or 
eliminate subs:i.dence associated with the overdraft of 
fresh water (Qu.E:stioa:1ai.re Il);. 

11. radiooctive waste disposal w-ells other than CJ.ass IV 
( Q'vestionnaire I) ; 1 

12 .. ""'"'""""''"',."""'""'"' \vith the of 
aqc1a.c-~.Jlture, and production 
1); . . 

13. m.:i.nes su.ch 

, coal, 

17 .. agricultural drainage wells {OJestionnair:e :r:t) ~ 
,. .#' ' 

18. air scrubber wa.ste disposal ~Aulls (except if injection is 
for enhanced recovery of oil and gas in California )1 arid 

19. v.;ater softener regeneration brine waste disposal ~A<ells 
(except if injection is for enhanced recovery of oil and 
~~ in C4lifornia). 
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DIST. FIELD 

1 
1 

1 
1 

1 
1 

2 
2 

.. 2 
2 

3 
3 
3 
3 

'3 
·3 
3 
3 
3 
3 
3 

Belmont Offshore 
Hu.'ltington Beach 

Sawtelle 
Seal Beach 

Wilmington 
II 

Ramona 
South Tapo Canyon 
Cat Hountain 
Simi 

Guad11lupe 
Lompoc 
Lompoc. 
Rues.all Ranch 
San Ardo 

Santa Maria Valley 
Honroe Swell 
Point: Conception 
Guadalupe 

Bellevue 
Bellevue., West 
II 

Blackwell's Corner 
Buena Vista 
Cal Canal 
Canfield Ranch 

*"'<;" log calculation 

Repetto 
Lakewood 

Alpha 1 
Alpha 2 

Puente 
Repetto 
Recent Sands 
Gus pur 
River Gravels 

Pi co 
Pica 
Undlff. 
Sespe 

Knoxv:Ule 
Loape 
Knoxville 
Br&nch Canyon 
Santa Narga:rita 
Monterey 11 D" Sand 
Monterey "E" Sand 
Lospe-Franciscan 
San1:n .Hargarita 
C<tmino Cielo 
Franciscan 

Etchegoin 
Tulare 
Etchegoin 
Tumey 
Tulare 
Tulare-San Joaquin 
Etchegoin 

NONHYDROCARBON-PRODUC!NG ZONE INJECTION DATA 

TDS OF ZONE WATER 
Piq~_jQ_!ll~l.Q1i 

30,800 

.37.200 
12,500 
25.500 
29,700 
30,200 
28,200 
30.800 

5,000 
1,900 ppm NaCl 

4,800 
If • 300 

30,500 
119,000 
30~500 
13,000 

3,700 
4,600 
6,400 

119,000 
3.700 ppm NaCl 

26,200 
30,500 

TDS OF 
INJECTED WATER 

15 • .300 ppm NaCl 
600 ppm NaC1 

23.800 ppm NaCl 
25,500 ppm NaCl 

5t600 
5,600 
5t600 

9,600 

VOLUME 
INJECTED 
~nels) 

1~793,000 
1,903,000 

91,000 
695~000 

81,800,000 
13.795,000 
6,057,000 

? 

26,500 {Anelysia hom adjacent field) 
12,000* 
26,500 (Analysls from adjacent field) 

2,100 -2,600* 29,000 ppm NaCl 
9~200 5,300-36,500 

Excess of 10~000* 22,000 

400,000 
50,798,000 

537,000 
~12,800-26,500 (Analysis from adjacent fields) 

'INJECTl 
.£TAIS,TEf 

6/51 
1/48 
4/56 
6/48 

11/66 
7/59 
3/63 

1931 

?d 
<»;] 

~~ :z:: 
•< 
w 
r··· 

·~· 
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·; Psge 2 "i 
,;.,. 

'~ ~· .m11l Jj 

1" 
.• 4 North Cole a Levee 

4 " 
.4 If 

4 South Coles Levee 
4 II 

4 Greeley 
v4 Kern Bluff 

4 tl 
} 

' Kern Front ,. q 

,4 Rem River 

v-4 " 

'• H 

4 Lakeside 
If Los Lobo a 
4 Midway-Sunset 

•4 Mount Po so 
... Mountain View 

'-4 Pleito 
•4 Poao Creek 
4 Rio Viejo 
4 Rosedale 

/ 4 Round Hountain 
-~ 4 If 

4 Seventh Standard 
·" 4 Strand 

4 If 

4 Ten Section 

5 Burrel 
5 t! 

5 Southeast Burrel 
" 5 Coalinga 

5 It 

5 Gill Ranch Gas 

'!EH log calculation 

FORMATION & ZONE 

Tulare 
San Joaquin 
Et:chegoin 
'l'ulare 
San Joaquin 

Etchegoin 
K~rn River 

Vedder 
Santa Margarita 
Chanac 

SantaMargar:Lta 

Vedder 
San Joaquin 
Tulare 
Alluvium 
Walker 
Kern River 
Cha~ac & Kern River 
Vedder 
Sari Joaquin 
Etchegoin 
Olcese 
Walker 
Etchegoin 
Etchegoin 

San Joaquin 
San Joaquin 

Santa Margarita 
Tulare-Kern River 
Tulare-Kern River 
Santa Nargarita 
Etchegoin-Jacalitos 
Zilch 

TDS OF ZOl~;i!: wATER 
PRIOR TO INJECTION 

12,900 
40' 000-!;5. 600 

3{),100 
12,000-13>300 
12,000-16.900 . 

26j500 

TDS OF 
. INJECTED WATER 

ct 400·· 90D (From Kern 
River Field) 

600 

1:: 7,800-16,100 !I 

2,300 
238- 925 

600- 2,600 

7,800-16~200 
21,.500 
33,300* 

No water 
2,800* 
4,660* 

7,900-11J800 
12,500 
21,000* 

lli700-213,000 
1.100 

374- 865 

475- 16.200 

3,600- 2.5,700 
830- lt440 

t.zoo- 3 ~eoo 
12,800'-30.800 

26,500 (Analysis from adjacent 2,700 1,337~ 1,965 
f ,930 u,oo- z,aoo . 

VOLu11E 
INJECTED 
~nels} 

551~500 

4,099,000 

lt071,000 

15l{. 994 t 000 

33.204,000 

22.632,000 
3,681,000 

889t000 

field) 
29,797,000 

203,319,000 17,100-30,000 (NaCl only) 
8,600 (NaCi only) 1~195,000 

33,400 
12.900 

16,500-25,600 (NaCl only) 

35,000 
20,500 
20,500 

(Analysis from Helm field) 
{Analysis from S.E. Burrel field) 

8,2411 
2,650- 2,900 

14,500 

3,100- 3,500 
2,650-2,700 

(11!5' 000.000 
( 

INJEC'J 
STA.l:i,,.TJ! ·---· 

7/BO 

3/80 
9/75 
6i77 

9/73 

7/59 
9/75 

12/65 
8/7lt 

7/74 
8/72 

7/62 

~· 
"" 
E 
;r: .... 
(1 
<G. ..,. 
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Page 3 

.21§1_. ~. FORMATION & ZONE 

v's 
5 

<--5 
5 
5 

- 5 
5 
5 
5 
5 
5 

v 5. 

v-6 
6 
6 

Guijarr.al Uills Etehegoin-Jacalitoa 
Helm Santa 'Hargarita· 
n Tulare-Kern River 
Jacalitoa Etchegoin-Jacalitos 
Kettleman North Dome San Joaquin-Etchegoin 
Raisin City Pliocene 
11 Santa Margarita 
Riverdale Pliocene 
" Santa Nargarita 
San Joaquin Pliocene 
San Joaquin,Northwest Basal McClure 
Turk Anticline San .Joaquin 

Bunker Gas Undiff. 
Grimes Gas Kione 
Grimes, West, Gas Kione 
La Honda (South Area) Vaqueros 
Lathrop Gas Starkey 
P,iver Break Gas Capay 
Roberts Island Gas Undiff. 
Sutter Buttes Gas Kione 
Union Island Gas Hokelumne River 
Wild Goose Undiff. 
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exempted 1425 Detnonstz·ation Aquifers 

All oil and gas producing aquifers identified in Volumes I, II, and III of the California Oil and Gas Fields submitted in the 1425 Demonstrat-ion dated April2o--;-19ih cu:·e-e:r.empted. 
In addition, the following aquifers are also exempted. 
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FIELD ---
Ramona 
Oat Mountain 
South Tapo Canyon 
Simi 
San Ardo 
San Ardo 
Sari Ardo 
N.onroe Swell 
Blackwell's Corner 
Kern Bluff 
Kern Front 
Kern River 
Kern River 
Mount Poso 
Round Mountain 
Hound t1ot.mtain 
Buena Vista 
Kern Bluff 
Kern River 
Mountain View 
Pleito 
Pleito 
Poso Creek 
Coalinga 
coaling-a 
Guijarral Hills 
Helm 
Riverdale 
Turk Anticline 
Sutter Buttes 

Gas 
Bunker Gas 
Wild Goose 

*oil and/or gas producing 

or; .. • 
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Pi co 
Undiff. 
Pi co 
sespe: 
santa ~1argari ta . 
Monterey non Sand 
Monterey •E" Sand 
Santa Margarita 
Tumey 
tcern River 
Santa f-largari ta 
Chanac 
Sa.nta. Margarita 
Walker 
Olcese 
Walker-
Tulare· 
Vedder 
Vedder* ·-
Kern River 
Chanac 
Kern River 
Santa Margarita 
Santa f.'1argari ta 
Etchegoin-Jacalitos 
Etchegoin-J~calitos* 
Tulare~Kern River 
Pliocene· 
San, J'oaquin 
yt@•tn 1: "\, ,!; e 

una iff. 
Und iff. 

ED_ 001 000 _ 00029051-00030 


